Effect of zinc deficiency on histidine metabolism in rats.
The effects of feeding a diet deficient in zinc (Zn) to male rats on histidine metabolism were studied. Results showed that significantly higher percentages of DL-histidine-carboxyl-14C and L-histidine-2-(ring)-14C were oxidized by Zn-deficient rats. The incorporation of L-histidine-2-(ring)-14C into the proteins of skin, muscle, and kidney were significantly reduced in Zn-deficient rats as compared to Zn-supplemented rats. Conversely, the radioactivity of liver protein of Zn-deficient rats was significantly increased. Zn deficiency increased the activities of liver histidase and urocanase but had no effect on the activity of liver histidine-pyruvate transaminase. The increases of enzymatic activities were not due to food intake and can be prevented upon Zn repletion. The liver of Zn-deficient rats contained normal amount of histidine but a reduced quantity of histamine. The results on urinary excretion indicated that Zn-deficient rats discharged the same amounts of one-methyl and three-methyl histidine as Zn-supplemented pair-fed rats. Overall findings support in principle the concept that Zn deficiency results in disturbances of protein metabolism and also indicate that Zn is an important factor in regulating histidine metabolism through the urocanic acid pathway.